Supplementary Methods

Image acquisition
Stroke individuals were scanned with a 3T Philips MR scanner (Achieva TX, Philips Medical System, Best, Netherlands) with an 8-channel head coil. The following imaging data were acquired: 1) high resolution T1-weighted anatomical images (TR/TE=7.47/3.45 ms, flip angle=8°, 308 slices, voxel size=0.6×1.042×1.042mm 3 ) using a T1-TFE sequence (ultrafast spoiled gradient echo pulse sequence); 2) BOLD fMRI images (TR/TE=2000/30 ms, flip angle=70°, 37 slices/volume, voxel size=2.8×2.8×3.5mm 3 ) using a FE-EPI sequence (gradient-echo echo-planar-imaging sequence); and 3) diffusion-weighted images (TR/TE = 3788/88 ms, flip angle = 90•, 60 slices, voxel size = 1.5 × 1.5 × 2mm 3 ) using a diffusion-weighted single-shot spinecho echo-planar pulse (DWISE) sequence along 32 different diffusion directions with a b-value of 1000 s/mm 2 , and an additional baseline (b = 0) image. Individuals were presented with a white crosshair on black background and instructed to rest while focusing on the fixation cross during the fMRI acquisition. The resting state fMRI acquisition lasted for 8 minutes resulting 240 brain volumes.
The imaging datasets of main healthy controls were acquired from an open database 1 . Scanning was performed with 3T MRI scanner (Siemens Trio Tim, Erlangen, Germany) with a 12-channel head coil. High-resolution structural images were acquired using a magnetization-prepared rapid gradient echo (MPRAGE) three-dimensional T1weighted sequence (TR/TE = 2530/3.39 ms, flip angle = 7•, FOV = 256 mm, slice thickness = 1.33 mm). Resting state fMRI were obtained using an echo planar imaging (EPI) sequence (TR/TE = 2000/30 ms, flip angle = 90°, 33 slices/volume, voxel size=3.4×3.4×4.0 mm 3 ) with total of 240 volumes. All of the subjects were instructed to keep their eyes closed and move as little as possible 2 . Diffusion-weighted images were acquired using an EPI sequence (TR/TE = 6600/104 ms, FOV = 230 mm, resolution = 1.8 × 1.8 × 3mm 3 ) along 64 different diffusion directions with a b-value of 1000 s/mm 2 , and an additional baseline (b = 0) image.
Another age-matched healthy control samples were sourced from a recently published database 3 . Twenty age-matched right-handed subjects with no large head motion artifact were selected. The ID of included subjects can be found in Supplementary Table  2 . Images were acquired with 3-T Siemens Trio MRI scanner. A magnetizationprepared rapid gradient echo (MPRAGE) sequence was used to acquire high-resolution T1-weighted anatomical images (TR/TE=1900 /2.52 ms, flip angle=90°, slices=176, thickness =1.0 mm, and voxel size=1×1×1 mm 3 ). The resting-state functional images were obtained using gradient echo echo-planar-imaging (EPI) sequences (TR/TE=2000/30 ms, slices=32, flip angle=90, FOV=220×220 mm, thickness/slice gap=3/1 mm, and voxel size=3.4×3.4×4 mm 3 ). During the resting-state MRI scan, the subjects were instructed to rest without thinking about anything specific but to refrain from falling asleep. A total of 8 minutes of resting-state data was acquired for each individual.
Resting State Network
Each region in the Desikan/Killiany atlas has been assigned into one of the resting state networks according to a previous study 4 , which spatially decomposed the fMRI signal into different independent components using FSL MELODIC. Besides, all the regions in subcortical areas were comprised together to form the subcortical network. Therefore, totally seven subnetworks were delineated in this work. Supplementary Figure 1 Lag distribution between control and stroke. Main text used the agematched dataset 1 while we also tested the distribution on a larger sample size and samples from a different scanner. To confirm that our results were consistent with different parcellations and TRs, 200 healthy samples sourced from Human Connectome Project (HCP) were analyzed. The brain of HCP data was parcellated into 180 homotopic regions and the TR was 0.72s. The results suggested that stroke individuals did have a substantially longer tail than healthy controls despite the scanners and the TRs.
Supplementary Figures
Supplementary Figure 2
Correlation between homotopic lag and fiber numbers across stroke individuals. Lag and fiber numbers were averaged across all homotopic regions for each individual. The fiber numbers were summarized using the area under curve (AUC), computed across structural networks with connection density ranging between 10% and 50%. The relationship implies that fiber numbers have the trend to explain the synchronization lag variation in stroke individuals. Supplementary Table 1 Correlation between regional lag and distance to the lesion for each individual Pearson correlation coefficient was used to test the relationship between the lag and the corresponding distance to the lesion for each individual independently. Results indicated that the Euclidean distance to the lesion tended to correlate with synchronization lag in majority of individuals. P<0.05 were marked by an asterisk.
